The influence of the adrenal cortex upon electrolyte physiology and renal function has been the subject of many recent investigations (1, 2, 3). Improvement in the preparation of cortical extract has been advanced to a state where it is now possible to maintain experimental animals in perfect health indefinitely under the standard conditions of metabolism experiments. This step forward affords an opportunity to make observations over long periods of time on the same animal, and thereby to study repeatedly the results following the termination and the reestablishment of cortical extract or sodium chloride therapy. The present work employs this technique to study the gradual as well as the rapid development of adrenal insufficiency. It includes also the effects of alterations in the sodium intake upon the varying experimental states thus produced.
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EXPERIMENTAL
The subject of these observations was a male mongrel beagle hound, apparently in middle age, who lived in the animal colony of this laboratory for two years. The right adrenal gland was removed in April, 1933 , and the left in January, 1934. On December 26, 1933, the dog was placed in a metabolism cage where he remained during all the successive periods of observation and was started on a daily diet consisting of 500 grams of raw lean beef and 5 grams of a dried milk preparation in addition to one " Haliver Oil " capsule containing viosterol.' The meat was procured in weekly supplies, each new lot being analyzed for Na, Ca, Mg, Cl, P and total nitrogen. The milk was similarly analyzed. These food analyses were limited to those periods of observation in which electrolyte balance studies were made. Varying amounts of sodium chloride were added to the diet. Cortical extract, made according to the extraction method of Pfiffner and Swingle (4) , was received in 95 per cent alcohol from the Parke, Davis Laboratories, and the final preparation of the extract was completed in our laboratory. The extract was given, except in a few instances, in two daily subcutaneous injections. In the course of 13 months, during which this cortical extract was employed almost continuously, three lots were obtained which "Rockefeller Foundation Fellow from the University of Strasbourg.
caused severe localized necrotizing lesions. Except for these mishaps, no untoward symptoms followed its administration.
In the balance studies reported,2 the same technique and precautions were followed as in previous studies, and the methods of chemical analysis employed have been described elsewhere (1) . Blood samples were obtained from the jugular vein and delivered under oil. Urea clearance tests were done according to the method of Van Slyke. Despite the removal of 20 to 40 cc. of blood at approximately weekly intervals over a period of 13 months of study, the dog did not develop anemia nor was there any significant decrease in the protein content of his serunm
Routine examination of the urine showed only a very faint trace of albumin at times. No other urinary abnormalities were noted except for a moderate number of white blood cells which appeared following numerous catheterizations.
RESULTS
Relationship between sodium and urea concentrations in serum. It will be seen from Figure 1 , that, in a dog maintained on moderate doses of cortical extract, a decrease in blood sodium and an increase in blood urea could be induced either by the withdrawal of salt from the diet, by the gradual reduction of the dosage of cortical extract or by its complete withdrawal, as has been observed by Harrop (2, 3) . These changes in blood sodium and in blood urea, whether they followed the withdrawal of salt or the withdrawal of cortical extract, were accompanied by a progressive fall in the phthalein excretion and in urea clearance.
However, the velocity and extent of these changes were greater subsequent to the withdrawal of cortical extract than to the withdrawal of salt. When an unusually potent preparation of extract was employed (Periods 30 to 33) reduction in the salt intake failed to influence the blood sodium, the blood urea or the urea clearance. As might be anticipated, the withdrawal of salt in this instance had the same effect as in normal animals, i.e., there was loss in body weight without change in electrolyte or urea concentration in the blood. It has been commonly assumed that the simultaneous increase of urea and decrease of sodium in the blood are correlated disturbances and that the increase in blood urea represents an attempt at "osmolar replacement" of the base lost from the blood. This suggestion seems theoretically untenable. The cell membranes of the body are virtually impermeable to the sodium ion whereas they are readily permeable to urea. Consequently, the concentration of urea in the circulating body fluids cannot influence their osmotic pressure in relation to that of the fluids within the cells. Figure 1 demonstrates the fact that in our studies the fall in sodium and the rise in urea were not quantitatively parallel. For example, during the gradual withdrawal of salt from the diet (Periods 25 and 26, Figure 1 ), the sodium level remained relatively constant at a normal level whereas the blood urea rose from 0.70 gram per liter to 1.03 gram per liter. Furthermore, the conclusion that these changes in sodium levels represent disturbances which, although frequently simultaneous, are nevertheless, not dependently correlated, is strongly supported by clinical observations in Addison's disease. (5) showed in 1916 that the phthalein excretion after adrenalectomy in dogs is definitely decreased, and they suggested that the adrenal cortex might exert a direct influence on renal function. In Figure 1 it will be seen that a decrease in phthalein excretion followed both the withdrawal of cortical extract or a decrease in the salt intake. The urea clearance decreased even more strikingly under similar circumstances.
It has been shown (6) that the development of acute adrenal insufficiency in Addison's disease secondary to withdrawal of salt is not associated with an increase in urinary ammonia. On the contrary, in the one patient studied, the daily output of ammonia decreased as insufficiency appeared, and the NH3 excretion rose with the clinical improvement following the administration of NaCl.
In the present study, ammonia excretion was followed as cortical extract dosage was gradually reduced (Table II and Periods 6 to 9 in Figure  1 ). There resulted in this instance too a decrease in NH3 excretion from an average of 26.3 m.eq. daily to 21.6 m.eq., as is seen in Table II (Figure 1 , Periods 6 to 9). These changes took place without the development of vomiting or marked weak- It has been pointed out that changes in the sodium intake influence the concentration of urea and sodium in the blood exactly as do changes in dosage of cortical extract. Consequently, it is obvious that the salt content of the diet must be rigidly controlled in all assay work in which the level of urea or of sodium in the blood, or changes in renal function, serve as criteria of activity. CONCLUSIONS 1. The decrease in sodium concentration of the blood and the increase in blood urea occurring in adrenal insufficiency are not interdependent disturbances although they are frequently encountered simultaneously.
2. The withdrawal of salt from the diet of an adrenalectomized dog maintained with cortical extract resulted in an increase in blood urea and a decrease in blood sodium, as did the withdrawal of cortical extract. This is a confirmation of experiments reported by Harrop. 3. A marked reduction in salt ingestion failed to influence the concentrations of sodium and of urea in the blood when an unusually potent preparation of cortical extract was employed.
4. Withdrawal of salt from the diet or withdrawal of cortical extract caused a decrease in renal function as determined by the excretion of phenolsulphonphthalein and by the urea clearance test.
5. Ammonia excretion decreased following a reduction in the dosage of cortical extract.
6. The administration of a single large dose of cortical extract in the presence of severe adrenal insufficiency caused striking improvement in the general well-being of the experimental animal before any consistent changes could be determined in the blood sodium, potassium or urea concentrations or in the water content of the serum.
7. A single large dose of cortical extract administered in the presence of severe adrenal insufficiency appeared to inhibit the progressive decrease in renal function as evidenced by the urea clearance and the excretion of ammonia.
8. Standardization of cortical extract on the basis of its effect on blood urea concentration of an adrenalectomized dog is unreliable unless there is rigid control of the amount of salt ingested. Furthermore, in human beings, severe adrenal insufficiency, as determined by the sodium concentration of the blood, may be present without urea retention.
